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Abstract

Background: This descriptive study investigated the effects of sleep quality and depression on somatization
symptoms in middle-aged women with cardiovascular risk factors.

Methods: Data were collected from outpatients who visited three general hospitals and one private hospital in
Korea between May 2017 and December 2018. Questionnaires and anthropometric data were used to analyze
144 middle-aged women (45—65 years) with at least one cardiovascular risk factor. SPSS and WIN 21.0 soft-
ware were used for statistical analysis. To test the mediating effects, the relationships between independent
variables and somatic symptoms wete compated using the #test, analysis of variance, and y>-test, and correla-
tions were analyzed using Pearson’s correlation coefficient. Finally, multiple linear regression and the Sobel test
were used to identify predictors.

Results: Somatic symptoms showed a positive correlation with depression (r=46, P<0.001) and a strong nega-
tive correlation with sleep quality (r=-52, P<0.001). Depression and sleep quality explained 37% of somatic
symptom variance in a multiple linear regression analysis after correcting for age (R?=0.37, F=41.53, P<0.001).
The Sobel test showed a sleep quality Z-value of 3.78, demonstrating that it was a mediating variable. By add-
ing sleep quality to depressive symptoms, the absolute value of 3, which shows the effect’s strength, decreased
from .49 to .32, confirming a partial mediating effect.

Conclusion: Depression and sleep quality were predictive of somatic symptoms in middle-aged women with
cardiovascular risk factors, and sleep quality had a partial mediating effect on somatic symptoms. To reduce
somatic symptoms, strategies that alleviate depression by improving sleep quality are required.
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Introduction

Cardiovascular disease (CVD) caused approxi-
mately 17.9 million deaths in 2016, accounting
for 31% of deaths worldwide (1). In the US in
2016, there were over 840,000 deaths from CVD;
the prevalence of CVD among adults was 48%,
and the incidence of CVD increases with age (2).
In South Korea in 2018, the three major causes

of death—cancer, cerebrovascular disease, and
CVD—accounted for 45% of all deaths, and the
mortality resulting from CVD was higher for fe-
males than for males (63.9 and 60.9 persons, re-
spectively, per 100,000) (3). Females demonstrate
a rapid increase in morbidity and mortality due to
obesity and hypertension (major risk factors for
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CVD) after menopause (4). Therefore, attention
should be focused on the development and pre-
vention of CVD in postmenopausal women.
Hypertension, total cholesterol, and low-density
lipoprotein (LDL)-cholesterol are the most im-
pactful factors in men, while smoking, diabetes,
triglycerides, and  high-density  lipoprotein
(HDL)-cholesterol levels are most impactful in
women. Factors related to pregnancy complica-
tions and reproductive endocrine disorders affect
the cardiovascular system in females (5, 0).
Changes in female hormones begin with the tran-
sition to menopause, accompanied by an increase
in depression and somatic symptoms (7). Somatic
symptoms are more common than hot flashes in
middle-aged females. Hot flashes are vasomotor
symptoms, which can delay depression diagnosis
and treatment, causing depression to worsen (8).
Depression and sleep disturbance are CVD risk
factors in middle-aged women (2, 9), and can typ-
ically hamper quality of life (10, 11). Psychosocial
factors, which can aggravate CVD, heavily affect
middle-aged women (12). Thus, there is an urgent
need to actively manage, identify the causes, and
improve somatic symptoms, depression, and
sleep quality to reduce CVD morbidity in middle-
aged women.

Moreover, somatic symptoms and depression can
inhibit early recognition of CVD symptoms in
middle-aged women (13—15) and cause delays in
treatment (14). Women are socially expected to
simultaneously handle housekeeping, childcare,
and work; hence, their activities do not prevent
CVD (16); furthermore, because individuals do
not want to burden others with their own health
problems, they neglect active prevention and
treatment (14). Therefore, in middle-aged wom-
en, somatic symptoms occasionally lack differen-
tiation from CVD symptoms, confounding the
diagnosis of CVD (13). This makes it crucial to
investigate the factors affecting somatic symp-
toms in middle-aged women.

This study aimed to investigate the mediating ef-
fect of sleep quality on the relationship between
depression and somatic symptoms in middle-
aged women with CVD risk factors. These results
will provide basic data to support strategies for
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preventive programs to lower the prevalence of
CVD in middle-aged women with CVD risk fac-
tors.

Materials and Methods

Research Design

A descriptive study investigating the effects of
sleep quality and depression on somatic symp-
toms in middle-aged women with CVD risk fac-
tors.

Setting and Participants
Participants of this study were middle-aged wom-
en (45-65 years old) who lived in Seoul and other
major cities between May 2017 and December
2018. I used convenience sampling to select par-
ticipants with at least one of the CVD risk factors
suggested by the American Heart Association (17,
18). The specific inclusion criteria were as follows:
*  Obesity: body mass index (BMI, kg/m?
=25, particularly central adiposity (waist
to height ratio (WHtR)=0.5) (19)
* Diagnosis or Treated hypertension
*  Diabetes mellitus
* Treatment for dyslipidemia Family histo-
ry: CVD occurring in men aged =55
years or in women aged =65 years
The exclusion criteria were as follows:
* History of CVD, including myocardial
infarction or stroke
* Previous diagnosis of psychiatric or cog-
nitive disorders

The sample size required for multiple regression
analysis was calculated using G*power software
version 3.1 (Dusseldorf, Germany), with a medi-
um effect size (f2) =0.15, power (1-8) =0.80, sig-
nificance level =0.05, and number of independ-
ent variables =8 (20). The minimum required
sample size was 109 persons. I enrolled 144 par-
ticipants to account for an expected dropout rate
of 20%.

Measurements
The participants’ general characteristics were
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evaluated and physical characteristics were meas-
ured using a stadiometer (HW-8800, Korea) with
ranges of error of £1 mm and *0.1 kg, respec-
tively. These measurements were used to calcu-
late each participant’s BMI (kg/m?). Waist cir-
cumference was measured by one researcher and
one nurse using a tape measure (Office Depot
Korea, South Korea) according to the method
suggested by the World Health Organization (21);
the measured value was used to calculate WHtR.
The WHtR cutoff for increased CVD risk was
=0.5 (19).

Physical activity

Physical activity was measured using the Global
Physical Activity Questionnaire. Participants were
asked to record the duration and frequency of
physical activity (vigorous, moderate, and walking)
that they recalled performing in the last 7 days.
Based on the responses, the exercise time in
minutes, number of days of exercise, and meta-
bolic equivalent of task (MET) for each exercise
intensity were multiplied to calculate each pa-
tient’s MET-min/week, and the total physical
activity was calculated from the sum of walking
activity, moderate activity, and vigorous activity.
The specific calculations are described below.
Low physical activity was defined as <600 MET-
min/week (22).

Depression

The Patient Health Questionnaire-9 (PHQ-9) was
used for depression screening. Each question is
rated on a 4-point Likert scale from 0 points
(“not at all”) to 3 points (“almost every day”)
based on the experience of the previous 2 weeks.
Total scores range from 0 to 27 points. A total
score of 210 points indicates clinical depression
(23). For the Korean version of the PHQ-9,
Cronbach’s alpha was 0.81 in a validation study
(24) and 0.79 in my study.

Sleep quality

The Korean Modified Leeds Sleep Evaluation
Questionnaire (KMLSEQ) was used to measure
quality of sleep. The KMLSEQ consists of 19
questions assessing a participant’s ability to fall
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asleep, perceived quality of sleep, ease of awaken-
ing from sleep, and integrity of behavior follow-
ing awakening. Total scores range from 0-100
points. A score of =67 points indicates poor
sleep quality (25). Cronbach’s alpha was 0.88 in a
study testing the reliability and validity of the
questionnaire in a Korean sample (26) and 0.87 in
my study.

Somatic symptoms

Somatic symptoms were measured using the Ko-
rean version of the List of 90 Symptoms somatic
factor (SCL-90R-SOM), which consists of 12
questions regarding somatic symptoms

from the Symptom Checklist-90-Revision (SCL-
90R) (27). Each question is scored on a 5-point
Likert scale from 0 points (“not at all”) to 4
points (“very severe”). Total scores range from
0—48 points. Higher scores indicate more severe
somatic symptoms (27). Cronbach’s alpha was
0.93 in a study testing the reliability and validity
of the instrument (28) and 0.86 in my study.

Data Collection and E'thical Considerations
Data were collected between May 2017 and De-
cember 2018 by board-certified physicians in the
cardiology and endocrinology outpatient depart-
ments of three general hospitals and one private
hospital in Korea. Before data collection, one
researcher and one cardiovascular nurse ex-
plained the study objectives to the participants
and obtained their written consent to participate.
Data were collected using structured question-
naires. Physical measurements were taken pri-
vately in the consultation room. Participants who
completed the questionnaires were given a small
compensation item as a token of gratitude.

Data were de-identified and stored in a locked
cabinet accessible only by the researchers.

This study was approved by the H-University
Bioethics Committee (Institutional Review Board,
HYI-14-118-3).

Statistical Analysis

Data were analyzed using IBM’s SPSS software
version 21.0 (IBM Corp., Armonk, NY, USA).
Descriptive statistics were used to analyze general

Available at:  http://ijph.tums.ac.ir



http://ijph.tums.ac.ir/

Kim: The Effects of Depression and Sleep ...

characteristics and CVD risk factors. The ~test,
analysis of variance, and y*test were used to
compare general characteristics and independent
variables. The Pearson correlation coefficient was
used to analyze the relationships of the inde-
pendent variables with the dependent variable of
somatization symptoms. To test the effects of
depression and sleep quality on somatic symp-
toms, a multiple linear regression analysis was
performed using the “enter” method, and the
Sobel test was performed to test the mediating
effects.

I followed the four criteria suggested by Baron
and Kenny (19806) to establish a mediating effect
(29). The conditions were as follows: 1) the inde-
pendent variable should have a significant effect
on the mediating variable; 2) the independent
variable should have a significant effect on the
dependent variable; 3) the mediating variable
should have a significant effect on the dependent
variable; and 4) in a regression analysis including

the mediating variable, if the effect of the inde-
pendent variable on the dependent variable is
smaller than in condition 2, this is a partial medi-
ating effect; if the effect of the independent vari-
able disappears, it is a full mediating effect. In the
Sobel test, the error and beta coefficient were
inserted into the Sobel Test Calculator for the
Significance of Mediation. A value greater than
11.96 indicated a significant mediating effect.

Results

General Charactetistics

The participants’ mean age was 56.4%06.21 years;
74.6% of the participants were post-menopausal
women. The mean age of menopausal women
was 50.913.87 years. The employment rate of the
participants was 76.7%, and 22.5% of the partici-
pants reported that their current perceived health
status was “good” (Table 1).

Table 1: General characteristics of participants (N=144)

Cardiovascular Disease-related Characteris-

tics

The WHtR was =0.5 for 68.3% of participants,
and 39.4% of patients reported physical activity

Awvailable at:

Variables Categories n % M+SD

Age (y1) 45-51 38 26.8 56.416.21
5265 104 73.2

Presence of menopause Yes 106 74.6 50.9%+3.87
No 38 254
Education level ZHigh school 74 54.4
=Middle school 70 45.6
Living with Spouse or Children 119 83.8
Alone 23 16.2
Household income <200 60 41.7
Monthly (10,000 won) 201-300 23 15.9
2300 61 42.4
Occupation Managerial/ Professional 29 20.1
Service/Sales 28 19.5
Routine/Manual 52 36.1
Unemployed/Housewives 35 243
Perceived health status Good 32 22.5
Moderate 68 47.9
Poor 42 29.6

M= mean; SD= standard deviation

of <600 MET-min/week. The percentages of

participants diagnosed with hypertension, diabe-
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tes, and hyperlipidemia were 69.0%, 18.3%, and
51.4%, respectively. Participants with a family
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history of CVD comprised 67.6%. Sleep quality
was poor (sleep quality score =67 points) for
50% of participants, 11.3% of participants expe-

rienced depression (depression score =10 points),

and the mean somatic symptoms score was
7.8£6.57 (Table 2).

Table 2: Cardiovascular disease-related characteristics of participants (N=144)

Variables Categories n (%) MZ£SD
Height (cm) 157.2+5.10
Weight (cm) 60.9£8.59
Hip (cm) 101.69%6.16
Waist (cm) 285 65 45.8 83.949.67
<85 77 54.2
WHtR 20.5 97 68.3 0.53%0.06
<0.5 44 31.7
BMI (kg/m?) =225 82 57.7 24.64£3.20
<25 60 42.3
PA (MET-min/week) 2600 86 60.6 2561.68%4998.85
< 600 56 39.4
Sedentary time (h/day) 6.20£3.20
CVD risk factorst Hypertension 98 69.0
Diabetes 26 18.3
Hypetlipidemia 73 51.4
Stroke 1 0.7
Angina 6 4.2
Otherf 15 10.5
CVD risk factors related to Yes 96 67.6
family historyt Hypertension 68 479
Diabetes 46 324
Stroke, MI 34 23.9
Cancer 35 24.6
Smoking Current smoker 7 4.9
Ex-smoker or never 135 95.1
Duration of sleeping time <7 or >8 85 60.7
7-8 55 39.3
Quality of sleep >67 71 50 66.9£15.0
=67 71 50
Depression 210 16 11.3 4.814.3
<10 126 88.7
Somatic symptoms (score) 7.8£6.57

M= mean; SD= standard deviation; tMultiple responses; WHtR= Waist-to-height ratio; BMI=Body mass index; MI= myocardi-
al infarcton, PA= physical activity; MET= metabolic equivalent of task (min/week); CVD= cardiovascular disease; Otheri=
fatty liver, arthritis, chronic kidney disease, arrhythmia

Comparison of the Univariate Relationships
with Somatic Symptoms

Participants were divided into “good” and
“poor” sleep quality groups using a sleep quality
score cutoff of 67 points. The relationship be-
tween sleep quality and somatic symptoms score
was analyzed for both groups. The “poor sleep
quality” group demonstrated significantly in-
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creased somatization symptom scores (7=3.60,
P<0.001).

Next, participants were divided into “depression”
and “no depression” groups using a depression
score cutoff of 10 points. The relationship be-
tween depression status and somatization symp-
toms was analyzed for both groups. There were
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significant differences between the two groups
(+=-3.50, P<0.001).

Perceived health status (good, moderate, and
bad) also showed a statistically significant rela-

tionship with somatization symptoms (F=9.52,
P<0.001; Fig. 1).

Quality of sleep

Stepl

(B=-.40, p<.001) Model

Step2

Step3
(B=-.42, p<.001)

Symptom of

Depression J

) (B=49.p<.00))

Step3

Somatization

(B= .32, p<.001)

Fig. 1: Mediating effects of depression between quality of sleep and quality of life

Mediating Effects of Sleep Quality on the Ef-
fects of Depression on Somatization

I analyzed the mediating effects of sleep quality
on the relationship between depression and so-

matic symptoms in the participants. The results
are shown in Table 3.

Table 3: Mediating effect of somatic symptoms in middle-aged women with CVD risk factors (N=144)

Causal steps B B Adj R? F P
Step 1. Depression —Quality of sleep -1.48. -.40 0.15 13.80 <.001
Step2. Depression — Somatic symptoms 74 49 0.23 21.43 <.001
Step 3. 0.37 41.53 <.001
1)  Depression— Somatic symptoms 49 32 0.23 41.69. <.001
2) Quality of sleep— Somatic symptoms -17 -42 0.36 31.91 <.001

B= Unstandardized regression coefficient; 3= standardized regression coefficient; Adj= adjusted; CVD= cardiovascular disease;
WHtR= waist-to-height ratio

I performed a multiple regression analysis to in-
vestigate independent predictive factors for so-
matization symptoms. Before performing the
analysis, I checked whether the assumptions for
regression analysis were satisfied. Since the toler-
ance was =0.1 (0.822-0.983) and the variance
inflation factor was =10 (1.067-1.216), I con-
cluded that there were no problems with multi-
collinearity. The model of the effects of depres-
sion on somatic symptoms with age as a covariate
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showed a significant result. The explanatory
power of the model was 38% (R?>=0.37, F=41.53,
P<0.001).

In the analysis of their mediating effect, depres-
sive symptoms (independent variable) showed a
significant effect on sleep quality (mediating vari-
able: $=-.40, P<0.001), satisfying condition 1.
Depressive symptoms exhibited a statistically sig-
nificant effect on somatic symptoms (dependent
variable: $=.49, P<0.001), satisfying condition 2.
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The addition of sleep quality to the hierarchical
regression model caused the absolute value of 3
for the effects of depressive symptoms to de-
crease from .49 to .32, while the explanatory
power increased from 23% to 36% (F=31.91,
P<0.001), satisfying condition 3. Because depres-
sion still demonstrated a significant effect on so-
matic symptoms even with the addition of sleep
quality to the model in step 3, that sleep quality
had a partial mediating effect. In the Sobel test,
the Z-value was 3.78, demonstrating that sleep
quality was a significant mediating variable in the
relationship between depression and somatic
symptoms in the study population (P<0.001)

(Fig.1).
Discussion

In middle-aged women, somatic symptoms de-
crease sensitivity to symptoms at the onset of
CVD (17), increasing CVD morbidity due to de-
layed detection (30). My study investigated fac-
tors affecting somatic symptoms in middle-aged
women with CVD risk factors.

My findings indicated that sleep quality affects
depression in middle-aged women with CVD risk
factors and that poor sleep quality and worsened
depression are associated with increased somatic
symptoms. Additionally, sleep quality showed a
partial mediating effect on the relationship be-
tween depression and somatic symptoms. This is
consistent with the results of a previous German
study of 15,010 adults, in which somatic symp-
toms were associated with CVD risk factors (7).
In another study of 186 adults with depression
and sleep disturbance, individuals with depres-
sion and insomnia showed more somatic symp-
toms, which were not significant in persons with
only depression and no insomnia (26). These re-
sults are consistent with my finding that sleep
quality mediates somatic symptoms. Further-
more, my finding that depressive symptoms are
predictive of sleep quality is supported by a re-
port that hormonal changes in middle-aged
women increase depressive symptoms, which are
CVD risk factors, and that this in turn leads to
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sleep disturbance (31). Hence, it is necessary to
develop and implement effective interventions to
improve sleep quality.

Somatic symptoms manifest as emotional symp-
toms and physical conditions, and emotional
symptoms govern physical conditions (8). This is
consistent with a US cardiovascular health study,
in which physical inactivity accounted for 25% of
the CVD mortality risk arising from depressive
symptoms (33, 34). In my study, although I only
included participants with CVD risk factors,
39.4% of participants did not perform a healthy
amount of physical activity. Furthermore, 68.3%
of participants had a WHtR =20.5, which is a
CVD risk factor, demonstrating the need of im-
proving physical activity levels to reduce CVD
risk factors. In a UK study of 480,940 adults,
74% of participants with cardiometabolic multi-
morbidity and depression were inactive; among
participants with a combination of diabetes,
CVD, and depression, active participants lived
0.8 years longer than inactive participants (35).
Therefore, the participants’ inactivity suggests the
need for strategies to promote physical activity.
First, it is important to eliminate factors hinder-
ing physical activity. Depressive and somatic
symptoms are negatively correlated with physical
activity in adults (36, 37). Physical activity effec-
tively reduces depression, somatic symptoms, and
CVD risk factors in women (29, 35, 38, 39).
However, I did not observe such a cottrelation in
my study. As an explanation for this discrepancy,
I cannot exclude the possibility of measurement
bias; I measured physical activity based on the
participants’ recall of the previous week, which
may have been inaccurate. Additionally, in South
Korean culture, middle-aged women bear a
greater burden of house-keeping and longer labor
duration than men (40). Therefore, women may
have confused leisure and housekeeping activities
when calculating physical activity levels; there-
fore, reporting higher-than-accurate physical ac-
tivity levels. In support of this possibility, 77.5%
of the participants in my study reported moderate
or worse perceived health status, but somatic
symptoms scores were lower. As the participants
had CVD risk factors and were taking medication
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for these conditions, I believe that they consid-
ered somatic symptoms natural consequences of
their disease and were not able to properly differ-
entiate and describe their symptoms. Future stud-
ies should investigate differences in somatic
symptoms and knowledge in middle-aged women
with CVD risk factors and healthy middle-aged
women. In summary, depression and sleep quali-
ty were clearly shown to be predictive factors of
somatic symptoms in middle-aged women with
CVD risk factors. In order to ameliorate somatic
symptoms and reduce CVD morbidity, it is nec-
essary to consider intervention strategies utilizing
cognitive behavioral therapy for depressive symp-
toms, non-hormonal drug therapy, and exercise.

Conclusion

I investigated factors affecting somatic symptoms
in middle-aged women with at least one CVD
risk factor and found that somatic symptoms in-
creased with increasing depressive symptoms and
lower quality of sleep. Moreover, sleep quality
showed a partial mediating effect on somatic
symptoms, indicating that improved sleep quality
may reduce somatic symptoms in middle-aged
women with CVD risk factors.

I propose that the importance of recognizing
somatic symptoms in middle-aged women with
CVD risk factors should be publicized, and inter-
ventional studies should be conducted to reduce
depression and improve sleep quality in them.
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